Several species of anaerobic bacteria display variable Gram stain reactions which often make identification difficult. A simple, rapid method utilizing a 3% solution of potassium hydroxide to distinguish between gram-positive and gramnegative bacteria was tested on 213 strains of anaerobic bacteria representing 19 genera. The Gram stain reaction and KOH test results were compared with the antibiotic disk susceptibilities (vancomycin and colistin) the preliminary grouping of anaerobic bacteria. All three procedures were in agreement for the majority of strains examined. Some strains of clostridia, eubacteria, and bifidobacteria stained gram negative or gram variable; the KOH and antibiotic disk susceptibility tests correctly classified these strains as gram-positive. The KOH test incorrectly grouped some strains of Bacteroides sp., Fusobacterium sp., Leptotrichia buccalis, and Veillonella parvula, but all Gram stain results for these strains were consistent for gram-negative bacteria. The KOH test is a useful supplement to the Gram stain and antibiotic disk susceptibility testing for the initial classification of anaerobic bacteria.
The initial classification of an unknown bacterium and subsequent identification procedures are largely dependent on the results of the Gram stain. Bacteria are divided into two groups, based on their Gram stain reaction: gram positive and gram-negative. The major pitfall in the Gram staining technique is the tendency of some gram-positive bacteria to decolorize more readily than others, often resulting in these bacteria being perceived incorrectly as gram negative. Some factors, e.g., composition of the growth medium and the age of the culture (3), can influence the tendency of gram-positive bacteria to decolorize. The problem of gram-positive bacteria decolorizing is particularly evident with anaerobic bacteria; several strains characteristically stain gram negative or gram variable (6, 9) .
Several modofications of the Gram stain procedure have been developed to overcome these decolorization difficulties (1) (2) (3) (7) (8) (9) . In our experience, the success of these modifications with gram-positive anaerobic bacteria has been limited.
There are procedures other than staining to aid in distinguishing between gram-positive and gram-negative organisms. Cerny (2) was able to distinguish gram-negative from gram-positive facultative bacteria by assaying for aminopeptidase, a constitutive enzyme found primarily in gram-negative bacteria. Another method for the preliminary classification of bacteria is the use of a 3% solution of potassium hydroxide. Like the Gram stain reaction, the KOH test is based on differences in the chemistry of the bacterial cell wall. The cell wall of gram-negative bacteria is easily disrupted when exposed to dilute alkali solutions (4) . When the cell walls are disrupted, the suspension in KOH becomes viscous due to the release of relatively unfragmented threads of deoxyribonucleic acid. Weak alkali solutions have no detectable effect on the cell wail of gram-positive bacteria. Differences in KOH solubility have been used successfully to categorize aerobic and fac-ultative bacteria, including bacteria which display variable Gram staining reactions (5) .
In Antimicrobial disk susceptibility. As previously described (10), we used colistin (10,ug) and vancomycin (5,ug) upon exposure to 3% KOH. Equal volumes of a 6% solution of KOH and a 24-h broth culture were mixed and incubated for 15 min at room temperature. The initial absorbance at 600 nm of each cell suspension was compared with the absorbance after incubation.
Potassium hydroxide concentration and culture age. To examine the effect of KOH concentration and culture age on the reliability of the KOH test, we used six strains of anaerobic bacteria: Bacteroides ovatus, B. fragilis, B. melaninogenicus subsp. melaninogenicus, B. melaninogenicus subsp. intermedius, Bacteroides ruminicola subsp. ruminicola, and Clostridium sordellii. The KOH test was performed on these strains after 24, 48, 72, 96, and 120 h of anaerobic incubation on supplemented brucella blood agar. In addition, KOH concentrations of 2, 3, 4, 5, and 10% were tested on 48-h supplemented brucella blood agar cultures of the above strains.
RESULTS
The gram-positive and gram-negative anaerobic bacteria listed in Table 1 were correctly classified by the Gram stain reaction and the KOH test; of the 89 strains of gram-positive anaerobic bacteria studied, 72 strains stained gram positive.
Several strains of clostridia stained negative but were correctly identified as gram positive by the KOH and antibiotic disk susceptibility tests. These included four strains of Clostridium clostridiiforme and one strain each of Clostridium malenominatum, Clostridium ramosum, Clostridium sphenoides, Clostridium sporosphaeroides, and Clostridium sp. In addition to the Gram stain problem, several of these clostridial strains did not reveal spores readily upon microscopic examination.
Several strains of anaerobic bacteria gave a gram-variable reaction. These included bifidobacteria (2 strains), Eubacterium cylindroides (1 strain), Eubacterium lentum (3 strains), Eubacterium sp. (1 strain) and a Lactobacillus sp.
(1 strain). The KOH reactions and antibiotic disk susceptibility patterns correctly classified these microorganisms as gram positive.
All 109 strains of gram-negative bacteria examined in this investigation were correctly classified by the Gram stain reaction (Tables 1 and  2 ). On the other hand, the bacteria listed in Table 2 gave KOH reactions typical of grampositive bacteria. As can be seen from these two tables, the antibiotic disk susceptibility patterns of the gram-negative anaerobic bacteria were extremely variable. This was particularly evident with species belonging to the genus Bacteroides.
After 15 min of incubation at room temperature in the presence of 3% KOH, the absorbance at 600 nm of a B. fragilis suspension decreased approximately five times more than that of a B. melaninogenicus subsp. melaninogenicus suspension. These results suggest that the falsenegative KOH reaction seen with some of the gram-negative anaerobic bacteria (Table 2) is related to the resistance of their cell wall to KOH. clostridiiforme consistently stained gram negative and spores could not be detected microscopically after 48 h of growth.
The susceptibility of anaerobic bacteria to vancomycin and colistin disks is one means of differentiating gram-positive from gram-negative bacteria (10) . However, the inoculated plates containing these antimicrobial disks must incubate for 24 to 72 h before the susceptibility results are known. Another procedure used to group anaerobic bacteria is gas-liquid chromatographic analysis of metabolic end products (6, 10) ; unfortunately, it is not available in all laboratories. As is evident from this investigation, the KOH test is a very simple and rapid means for correctly classifying gram-positive anaerobic bacteria, including those strains which readily decolorize.
All the gram-negative anaerobic bacteria examined in this investigation were correctly classified by the Gram stain. On the other hand, some of the gram-negative anaerobic bacteria gave KOH reactions typical of gram-positive bacteria ( Table 2) . It is interesting to note that all of the strains of B. melaninogenicus and B. ruminicola tested gave a false-negative KOH reaction, whereas most of the B. asaccharolyticus strains examined gave a positive KOH reaction. This faIse reaction could possibly be used in the rapid differentiation of B. melaninogenicus from B. asaccharolyticus. These two anaerobic bacteria closely resemble each other in preliminary classification. The false-negative reaction displayed by B. melaninogenicus could also be used to distinguish it from B. oralis. The differentiation of these two species is based primarily on pigment production; B. melaninogenicus produces brown to black pigment on blood agar after 4 to 7 days of incubation, whereas B. oralis does not (10) .
The regular use of the KOH test as a supplement to Gram staining has been very effective in our laboratory in the preliminary classification of certain anaerobic bacteria. Since approximately 30% of the gram-negative bacteria gave a false-negative KOH reaction, the KOH test is useful only in conjunction with other information that may be available at the time of Gram staining (e.g., isolation medium, atmospheric requirement, colonial and microscopic morphology) or later (antibiotic disk susceptibility). The KOH test is a rapid and inexpensive supplement to the Gram stain and sometimes may be used as an alternative to antibiotic disk susceptibility testing for the initial grouping of anaerobic bacteria. 
